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The present invention relates to a catalyst pack support structure in an ammonia oxidation burner which comprises a catal- 
yst pack (2), a catchment pack (3) and possibly a support screen (4) being supported by a structure placed in a basket or similar- 
means secured to the burner structure. The support structure (11) consists of a porous, inert refractory material cast into at least 
one rigid segment (1 la-h) assembled into at least one layer and/or fibre mats. Said support structure is substantially dimension 
stable during operation of the burner and has an even and average porosity of 60-90 %. The segments (1 la-h) may be interlocked 
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Catalyst pack support in ammonia oxidation burner 

The present invention relates to a catalyst support structure 
in an ammonia oxidation burner which comprises a catalyst pack, 
a catchment pack and possibly a support screen being supported 
by a structure placed in a basket or similar means secured to 
the burner structure. 

In a conventional ammonia oxidation burner a mixture of NH 3 , 0 2 
and N 2 react at elevated temperature and pressure over a 
platinum metal catalyst to nitrogen oxides. Volatilized 
platinum is collected by the getter material, for instance a 
palladium-gold alloy. Typically, both the catalyst and catch- 
ment material comprise a woven gauze and accordingly several 
such gauzes made into a pack secured to the burner structure 
by clamping means. The catalyst/ catchment pack is placed on a 
support in the burner. The most commonly used type of support 
is ceramic rings, Raschig rings, placed in a basket secured to 
the burner structure. Usually a support gauze of woven or 
knitted nonprecious metal, for instance "Megapyr", is placed 
between the main support and the catalyst/catchment pack. Such 
conventional burners are further described in Ullmanns 
Encyclopedia, Vol. 20, pages 314-317, 4th Ed. 
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The main problem with this arrangement is that during operation 
the Raschig rings become more closely packed, partly due to. 
disintegration. This results in an uneven surface of the 
Raschig ring layer causing cracks and rupture in the precious 
metal gauzes resting, on the support. Especially around the 
outer edge of the gauzes the damage might be severe due to the 
lowered level of the Raschig rings there. Further , the above, 
described changes in the support layers will result in uneven 
gas distribution through- said layer. Another disadvantage with 
this type of support is related to its handling during instal- 
lation. Filling and emptying the basket with ceramic rings is 
laborious and time-consuming and the weight of a full basket is 
quite substantial. 

However, the main disadvantage of the above described support 
is the damage it causes on the pack and thereby the reduction 
of its life-time resulting in shortened operation of the burner 
or "campaign" between each change of catalyst pack. Higher 
running cost due to increasing uneven gas distribution in the 
support layer during operation and its influence on the process 
equipment after the burner is also quite important. 

US-patent No. 3,993,600 describes another type of support for 
the catalyst pack. The support comprises a plurality of 
essentially identical woven screens in stacked relationship and 
made of a specific heat resistant alloy consisting essentially 
of Al, Cr, Co and Fe. The screens are preferably spot welded at 
various points to provide an integral assembly * 

This arrangement will give a fairly even upper surface of the 
support during operation, but the insulating effect obtained by 
a Raschig ring layer will be lost. Such insulation is necessary 
for damping temperature. variations during operation. The weight 
of these steel ' screens is rather large resulting in heavier 
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structure of the complete burner system. Handling and installa- 
tion of the screen assembly ar.e also complicated. All these, 
disadvantages explain why the conventional use of Raschig rings 
has not been substituted by this arrangement throughout the 
nitric acid industry. 

The object of the present invention was to overcome the above 
described disadvantages and problems related to conventional 
ammonia burners. More specifically the object was to arrive at 
a support structure that would not cause damage to the catalyst 
pack during operation of the burner. 

The inventors started their development by studying more 
thoroughly the conventional support system using a basket of 
Raschig rings. This system has its obvious disadvantages as 
discussed above. However, there must be reasons, aside from 
conservatism, for having used this system for decades. These 
studies revealed that the known support possesed an advantage- 
ous insulating effect necessary- for damping temperature 
fluctuations during operation and had, early in the campaign, 
a positive effect on the gas distribution. The critical 
pressure drop over the support was reasonable and should not be 
increased by a substitute support. Thus the following require- 
ment for a new support was postulated: 

a) It should be dimension stable during operation of 
the burner for a large number of campaigns. This 
implies that the material to be used should be 
resistant to thermal shocks during start-up/stop 
of the burner and also inert to the gases present. 
Thermal expansion should be lower or equal to that 
of the gauzes. 
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b) The porosity of the support should be about the 
same as the known one or at least result in a 
lower pressure drop, . 

c) The support should have a certain insulating 
capacity for damping temperature fluctuations. 

d) The weight of the total support should be lower 
and its handling during installation should be 
less labour consuming than for the old system. 

These partly conflicting requirements had to be considered when 
choosing new material and configurations for the support. 
Firstly, it was imperative that the material was inert at the 
operating conditions of the burner. Several types of ceramic 
and refractory materials were tested and found acceptable. 
However, some disintegrated during testing due to the thermal 
shock they were exposed to. This disintegration produced dust 
and would inherently lead to increase and maldistribution of 
the pressure drop over the support. The major prerequesite was 
that the support should be dimension stable. To fill a basket 
with particles was rejected as too impractical. However, if 
refractory material was cast into porous segments and assembled 
to form a complete support, it was possible, to obtain a support 
structure having about the same pressure drop and insulating 
effect as the conventional Raschig ring support. The new type 
of support was found to be substantially dimension stable and 
having a constant pressure drop and even gas flow during 
operation. Thus the most serious disadvantages of the conven- 
tional support could be overcome. 

Refractory material in the form of mats of fibres also looked 
promising as support structure though the desired porosity was 
difficult to achieve. 
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Assembling of such segments to cover the whole burner cross- 
section disclosed a new problem. These sections could not be- 
placed too close together because they would expand somewhat 
when heated to operating temperature. Accordingly, there would, 
at least for some time during start-up/ stop, be openings 
between these sections resulting in uneven gas distribution 
through the support. Then it was found that this problem could 
be overcome by using several layers of support segments- 
securing relative displacement of the segments such that there 
would not be any continuous openings between segments through- 
out the total support. Further development showed that the 
above problem could also be solved by having segments compris- 
ing groove and tongue and linking the segments together or by 
using fibre mats. 

The type of refractory material useful for a support according 
to the invention was further investigated and it was found that 
it should have the following properties: Low thermal expansion 
coefficient, preferably somewhat lower than that of the 
catalyst/ catchment pack, being inert to the gases present at 
operating conditions, and rigid sections/ segments or fibre mats 
should be possible to make from the refractory material. The 
following types of materials were found acceptable: aluminium 
oxides, aluminium silicates, zirconia and silicon carbide. 

The inventors thus found that a support structure according to 
the invention should consist of a porous, inert refractory 
material cast into at least one layer of rigid segments and/or 
fibre mats. The support structure should be substantially 
dimension stable during operation of the burner and have an 
even and average porosity of 60-90%. Preferably the support 
structure comprises 2-4 layers of segments and said layers 
should be displaced relative each other for securing even gas 
distribution through the complete support. The segments can 
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also consist of one layer of segments interlocked by means of 
grooves and tongues in each segment. The most preferred support 
material is refractory aluminium oxide cast into segments 
having a porosity of 75-90%. A support structure consisting of 
a combination of rigid segments and fibre mats of refractory 
material have been found to be most advantageous. The primary 
function of the fibre mats is to secure even gas flow through 
the support. The mats are used to cover the openings between 
the segments and between the segments and the burner wall. 

The scope of the invention is as defined by the attached 
claims. 

The invention will now be further explained with reference to 
the description of the enclosed figures and example": 

Fig. 1 shows a conventional ammonia burner 

arrangement for gauze pack and support 
at start-up. 

Fig. 2 shows a vertical section view of the 

conventional arrangement after som 
time of operation. 

Fig. 3 shows a vertical section view of the 

arrangement of gauze pack and support 
according to the invention.. 

Figs. 4a-b show a top plane view of supports 

according to the invention. 



Fig. 4c 



shows a special type of support segment. 
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Fig, 1 shows schematically an ammonia oxidation .burner 1, 
comprising a catalyst layer, usually in the form of a plurality 
of woven gauzes 2 of Pt/Rh wire. Further the catchment layer 3 
of getter material, for instance a palladium-gold alloy in 'the 
form of woven gauzes. All these gauzes form a pack resting on 
a steel screen 4 supported by a layer 5 of Raschig rings placed 
in a basket 6. The gauzes 2 and 3, the screen 4 and the basket 
6 are all secured to the rim of the burner along its circum- 
ference. During installation of a new pack the upper part 1 of 
the burner is removed. A new layer of Raschig rings can also be 
installed, but usually not each time the pack is changed. 

Fig. 2 shows a vertical section view of a conventional catalyst 
and catchment gauze pack and its support .at the end of a 
campaign. Now the Raschig ring 7 is more closely packed than 
at start-up and some have cracked and disintegrated to small 
particles during the operation of the burner. The initial over- 
all height of the Raschig ring layer is h. A typical value is 
h = 0.2 m. The catalyst pack 2, the catchment pack 3 and the 
support screen 4 are secured to the circumference of the burner 
in a notch 9 by fixing weights 8. The basket 6. is also secured 
to the burner wall at about the same place. The most likely 
places for damage to the gauze pack are indicated by reference 
number 10. 

Fig. 3 shows the same section of the burner as Fig. 2, but with 
a support 11 according to the invention. The height of the 
support 11 is in Fig. 3 stated to be 1/2 h, but its height will 
depend somewhat on the support material. As can be seen from 
Fig. 3 the upper surf ace . of the support 11 has not changed 
during operations. There are no uneven points or "hills and 
valleys" causing damage to the gauzes and there is in fact no 
real need for a support screen between the support 11 and the 
catchment gauze 3. 



WO 91/08982 




PCT/NO90/00169 



8 



Figs, 4a and b shows a top plane view of two types of arrange- 
ment of the support 11 • The complete support 11 in the basket. 
6 (Fig. 3) consists of/two layers of segments. The two layers 
are somewhat displaced relative each other to avoid channeling 
between the segments. How many segments a-h the support shall 
be divided into is a practical question related to the size and 
weight of each segment. A central segment z as shown in Fig. 4b 
is of interest for burners having large diameters. 

Fig. 4c shows another arrangement for avoiding channeling 
through the support 11. Each segment is equipped with groove 13 
and tongue 12. Assembly of such segment to a complete support 
11 will result in a one layer support with no channeling effect 
and still allowing each segment to expand somewhat. 

Example 1 . 

This example shows pressure drop across a conventional support 
(R)-(Raschig rings), and a support structure I according to the 
invention (cast refractory aluminium oxide). The height h of 
the support layer was in both cases 100 mm. Pressure drop £P 
in mm water column. 
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The . for these two types of support is about the same for . 
the same height h. It was found that the height of the support 
according to the invention could be about half that of a 
conventional one and still have, the required insulating 
capacity. Accordingly, the &p across the new support will be 
far lower than for a conventional, one. 

The new support structure according to the * invention is 
substantially dimension stable and has an even upper surface 
throughout the operating campaign. The result of this is that 
the catalyst and catchment gauzes are not damaged . by the 
support. Special support screens will not be necessary as the 
catalyst/catchment pack can rest directly on the new support 
structure. The pressure drop over the porous refractory support 
is less than for conventional Raschig ring support and the gas 
flow through the new support is even throughout the campaign 
contrary to that of the conventional support. The weight of the 
support is lower than that of conventional ones and it is easy 
to handle and install. All these advantages of the new support 
will result in longer operating campaigns, lower running costs 
and somewhat simpler burner structure. 
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Claims 

1. A catalyst pack support structure in an ammonia 
. oxidation burner which comprises a catalyst pack 
. (2) , a catchment pack (3) and possibly a support 
screen (4) being supported by a structure placed 
in a basket or similar means secured to the burner 
structure, 

characterized in th'at 
support structure (11) consists of a porous, inert 
refractory material cast into at least one rigid 
segment (lla-h) assembled into at least one layer 
and/or fibre mats. 

2 . Support structure according to claim 1 , 
characterized in that 
the support structure is substantially dimension 
stable during operation of the burner and having 
an even and average porosity of 60-90%. 

3. Support structure according to claim 1, 
characterized in that 

the support structure comprises 2-4 layers of 
segments (lla-h) and that said layers are dis- 
placed relative each other for securing even gas 
distribution through the complete support (11) . 

4. Support structure according to claim 1, 
characterized in that 

the segments (lla-h) are interlocked by means of 
grooves (13) and tongues (12) in each segment. 
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5. Support structure according to claim 1 # 
characterized in that 

the structure (11) . comprises aluminium oxide cast 
into a plurality of segments (lla-h) having a 
porosity of 75-90%. 

6. Support structure according to claim 1, 
characterized in that 

the support structure consists of rigid segments 
(lla-h) and fibre mats of refractory material 
covering the expansion openings between the 
segments (lla-h) and between the segments (11a- 
' h) and the burner wall (9) . 
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